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54. Tittle of the Invention Optical film 
(57) [Abstract] 

[Problem] The objective is to provide polycarbonate resin with outstanding transparency, 
hue and heat resistance and liquid crystal display, and optical film formed by polyester 
polycarbonate. 

[Solution] An optical film is formed by polyester polycarbonate or polycarbonate resin 
comprising 9,9-bis(hydroxyalkoxyphenyl)fluorene, where total hydroxyl component is 5 to 
100 mol%. 
Claim(s) 

[Claim 1 ] An optical film is formed by polycarbonate resin comprising atleast one kind of 
dihydroxy component selected from the group of compound represented by below 
mentioned general formula (1), where total dihydroxy component is 5 to 100 mol%. 




[wherein, R } to R, independently represents hydrogen atom, alkyl group having 1 to 20 
carbon atoms, alkoxy group having 1 to 20 carbon atoms, cycloalkyl group having 6 to 20 
carbon atoms, aryl group having 6 to 20 carbon atoms, cycloalkoxy group having 6 to 20 
carbon atoms, and aryloxy group having 6 to 20 carbon atoms. X, Y may be alkylene group 
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having 2 to 10 carbon atoms, arylene group having 6 to 20 carbon atoms, aralkyl having 7 
to 20 carbon atoms. 
[Claim 2] 

An optical film is formed by polyester carbonate resin comprising atleast one kind of 
dihydroxy component selected from the group of compound represented by above 
mentioned general formula (1), where total dihydroxy component is 5 to 100 mol%. 
[Claim 3] 

An optical film mentioned in claim 1 or 2, wherein optical film is a film used for liquid 
crystal display 
[Claim 4] 

An optical film mentioned in claim 1 or 2, wherein dihydroxy component is 

9,9-bis[4-(2-hydroxyethoxy)phenyl]fluorene. 

v [Detailed description of the Invention] 

[0001] 

[Technical field related to the Invention] The invention relates to an optical film that is 
suitable for films, such as phase difference film, film for liquid crystal substrate, memory 
card, etc.. Specifically, it relates to an optical film with outstanding transparency, hue and 
heat resistance, and excellent liquid crystal display. 
[0002] 
[Prior Art) 

In recent years, the short and small demands for electrical devices are increasing. The 
liquid crystal display is used in display portions, e.g, mobile terminal. The plastic film of 
polycarbonate with light characteristics cannot be divided into liquid crystal film or phase 
difference film that are used for liquid crystal display. 

[0003] But in case of polycarbonate obtained by normal bisphenol A, it possesses optical 
anisotropy because of polar anisotropy in aromatic environment, phase separation occur 
easily, and when film is used for liquid crystal display, angle becomes small, and further it 
affects the visibility with weak contrast. 
[0004] 

On the other hand, polycarbonate resin and polyester polycarbonate resin used in optical 
film is mentioned in kokai no. JP10-101786 and JP1 0-87800. In this publication, the resin 
excels in heat resistance, and used for optical disc after injection extrusion is also 
mentioned. 
[0005] 

[Problem to be solved by the Invention] 

The invention aims at providing optical film formed by polycarbonate resin and polyester 
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carbonate resin, which excels in transparency, hue and heat resistance, and possesses 

excellent liquid crystal display. 

[0006] 

The inventor made a diligent research and found that the film formed by specific structure 
of polycarbonate resin and polyester carbonate resin obtained by using 
9,9-bis(hydroxyalkoxyphenyl)fluorine has outstanding hue, transparency, film strength and 
heat resistance, and has excellent liquid crystal display because of elongation film 
characteristic. 
[0007] 

[Steps to solve the problem] 

An optical film is formed by polycarbonate resin comprising atleast one kind of dihydroxy 
component selected from the group of compound represented by below mentioned 
general formula (1), where total dihydroxy component is 5 to 100 mol%. 
[Formula 2] 




[0009] [wherein, R, to Ftj independently represents hydrogen atom, alkyl group having 1 to 
20 carbon atoms, alkoxy group having 1 to 20 carbon atoms, cycloalkyl group having 6 to 
20 carbon atoms, aryl group having 6 to 20 carbon atoms, cycloalkoxy group having 6 to 20 
carbon atoms, and aryloxy group having 6 to 20 carbon atoms. X, Y may be alkylene group 
having 2 to 1 0 carbon atoms, arylene group having 6 to 20 carbon atoms, aralkyl having 7 
to 20 carbon atoms. 
[0010] 

Polycarbonate resin and polyester carbonate resin formed by dihydroxy component, 
contains 5 to 100 mol% total dihydroxy component, preferably 10 to 95 moI%, and most 
preferred 30 to 85 moI%. In case less than 5 molar%, angle becomes small when used as 
material for liquid crystal display, and hence undesirable. 
[0011] 

Polycarbonate resin used in the invention is obtained by reacting dihydroxy compound 

and carbonate precursor. 

[0012] 

Furthermore, polyester carbonate resin used in the invention is obtained by reacting 
dihydroxy compound, dicarboxylic acid compound, and carbonate precursor. 
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[0013] 

The examples of dihydroxy component represented by above mentioned formula (1) are 

9,9-bis [4-(2-hydroxyethoxy)phenyl] fluorene, 

9,9-bis[3-methyl-4-(2-hydroxyethoxy)pheny]]fluorene, 

9,9-bis[3-tert-butyl-4-(2-hydroxyethoxy)phenyl]fluorene, 

9,9-bis[4-(2-hydroxyisopropoxy)phenyl)fluorene, 

9,9-bis [ 3-methyl-4-(2-hydroxyisopropoxy)phenyl ] fluorene , 

9,9-bis [4-(3-hydroxyneopentyloxy)phenyl] fluorene, 

9,9-bis[3-methyl-4-(3-hydroxyneopentyIoxy)phenyl]fluorene, etc.. Amongst these, 

9,9-bis [4-(2-hydroxyethoxy)phenyl] fluorine is preferred. 

[0014] 

Moreover, dihydroxy components other than represented by above mentioned formula 
are dihydroxy components of polycarbonate or polyester carbonate resin, e.g., 
hydroquinone, resorcinol, 4,4'-biphenol, l,l-bis(4-hydroxyphenyl)ethane (bisphenol E), 
2,2-bis(4-hydroxyphenyl)propane (bisphenol A), 

2,2-bis(4-hydroxy-3-methylphenyl)propane (bisphenol C), 2,2-bis(4-hydroxyphenyl)butane, 
1 , 1 -bis(4-hydroxyphenyl)- 1 -phenylethane, 1 , 1 -bis(4-hydroxyphenyl)cyclohexane 

(bisphenol Z), 1,1 -bis(4-hydroxyphenyl)-3,3,5-trimethylcyclohexane, 

2,2-bis(4-hydroxyphenyl)pentane, 4,4'-(p-phenylene diisopropylidene)diphenoI, a , 
a '-bis(4-hydroxyphenyl)-m-diispopropylbenzene (bisphenol M), 

1 ,1 -bis(4-hydroxyphenyl)-4-isopropylcyclohexane, 9,9-bis(4-hydroxyphenyl) fluorene 
(bisphenol fluorene), etc.. Amongst these, bisphenol A, bisphenol Z, bisphenol C, 
bisphenol E, bisphenol M, bisphenol fluorene are preferred, and most preferred is 
bisphenol A. 
[0015] 

The preferred above mentioned dicarboxylic acids are terephthalic acid, isophthalic acid, 
naphthalene dicarboxylic acid, etc.. These dicarboxylic acids are preferred to use by 
reacting as chloride acid or ester compound. Moreover, during the preparation of 
polyester carbonate resin, dicarboxylic acid is preferred to be used in the range of 0.5 to 
45 molar%, preferably 1 to 40 molar%, when dihydroxy component and dicarboxylic acid 
component are 1 00 molar% in total. 
[0016] 

Polycarbonate resin and polyester carbonate resin are manufactured by well-known 
preparation method of polycarbonate resin and polyester carbonate resin, e.g., the 
reaction of dihydroxy component, bifunctional carboxylic acid with phosgene or 
carbonate precursor, e.g., diester carbonate. The basic process of the preparation method 
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is discussed further. 
[0017] 

As carbonate precursor, e.g., the reaction where phosgene is used, the reaction is 
generally carried out in the presence of bonding agent and solvent. As bonding agent, 
alkali metal hydroxide, such as sodium hydroxide, potassium hydroxide, or amino 
compound, e.g., pyridine, etc. are used. As solvent, halogenated hydrocarbon, e.g., 
methylene chloride, chlorobenzene, etc. are used. In order to accelerate the reaction, 
tertiary amine or quaternary ammonium salts are used as catalyst. During that time, the 
reaction time is, generally, 0 to 40°C, and reaction time is few minutes to 5 hrs.. 
[0018] 

The transesterification reaction using diester carbonate as carbonate precursor is carried 
out by heating and agitating fixed amount of aromatic dihydroxy compound and 
carbonate diester in non-active gas atmosphere, and filtering out the produced alcohol or 
phenol. The reaction temperature is generally different from the boiling point of produced 
alcohol or phenol, usually in the range of 120 to 350°C. The reaction maintains the low 
pressure initially, and the reaction is completed while filtering the produced alcohol or 
phenol. Further, in order to accelerate the reaction, the catalyst used in transesterification 
reaction can also be used. Diester carbonate used in transesterification reaction is 
diphenyl carbonate, dinapthyl carbonate, bis(diphenyl)carbonate, dimethyl carbonate, 
diethyl carbonate, dibutyl carbonate, etc. Diphenyl carbonate is preferred most. 
[0019] 

Polycarbonate resin and polyester carbonate resin used in the invention can also be used 
as end capping agent like multifunctional phenol in polymerization reaction. When 
phosgene is used as carbonate precursor in the reaction, monofunctional phenol is 
generally used as end capping agent in order to adjust molecular weight. Furthermore, the 
obtained resin excels in heat stability because the group based on monofunctional phenol 
blocks the terminal. 
[0020] 

The monofunctional phenol group is represented by below mentioned formula (2). 

[0021] 

[Formula 3] 
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[0022] 

[Wherein, A is hydrogen atom, alkyl or aryl group with straight chain or branched chain 
with 1 to 9 carbon atoms, r is between 1 to 5, preferably 1 to 3.] The concrete examples of 
monofunctional phenol group are phenol, p-tert-butylphenol, p-cumylphenol, and 
isooctylphenol. 
[0023] 

The limiting viscosity of above mentioned polycarbonate resin and polyester resin is 0.3 to 
1.5, preferably 0.35 to 1.3, and most preferred 0.4 to 1.2, at 20°C in the solution where 
polymer was dissolved in methylene chloride. If limiting viscosity is in the above 
mentioned range, the film strength is strong, melt viscosity and solution viscosity is 
appropriate, and handling is also simple, hence desirable. 
[0024] 

The desirable light transmittance of 100 ^m optical film formed by polycarbonate resin 

and polyester resin is atleast 89%. 

[0025] 

Furthermore, the retardation of an optical film is preferred to be less than 20 nm when 
measured unstreched under no load. When film is stretched, the measured retardation is 
100 to 1200 nm under no load. When non-streched film is used as liquid crystal substrate, 
retardation is large and contrast is weak, and hence undesirable. Moreover, in order to 
remove the color of stretched phase difference film, the retardation is preferred to be in 
range of 100 to 1200. 
[0026] 

Polycarbonate resin and polyester carbonate resin used for optical film are required to 
have high heat resistance in order to have long lasting film. The preferred glass transition 
temperature (T g ) is atleast 120°C, preferably atleast 140°C. Polycarbonate resin and 
polyester carbonate resin having aromatic group in main chain has outstanding 
transparency, heat resistance, and cats as a perfect material for film. Moreover, it can be 
used after blending atleast two kinds. 
[0027] 

Phosphorous compound of atleast one kind selected from the group of phosphoric acid, 
phosphorous phosphoric acid, phosphonic acid, phosphinous acid, and their esters can 
be blended with above mentioned polycarbonate resin and polyester carbonate resin, if 
required. The required amount of phosphorous compound is 0.0005 to 0.02% by weigh, 
preferably 0.001 to 0.01% by weight as per above-mentioned resin. When phosphorous 
compound is blended with the resin, the heat stability is improved, molecular weight 
decreases during molding or color deterioration can be prevented. 
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[0028] 

Phosphorous compound can be atleast one kind selected from the group of phosphoric 
acid, phosphoric acid, , phosphonic acid, phosphinous acid and their esters. The 
preferred phosphorous compound can be atleast one kind selected from the group 
represented by following general formula. 
[0029] 
[Formula 4] 

R tt o— p_OR T (3) 
I 

OR 1 

[0030] 
[Formulas] 

o 

I (4) 
R'O — P — OR 10 

I 

OR 0 

[0031] 
[Formula 6] 

R 11 — p— OR 11 (5) 
OR 1 ' 

ft 'J o 1 

[0032] 
[Formula 7] 

o 

II 

R" — P — OR 18 (8) 
OR 18 

[0033] 

[Wherein, R 5 to R 6 may be hydrogen atom, alkyl group having 1 to 20 carbon atoms, e.g., 
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, pentyl, hexyl, heptyl, octyl, nonyl, 
decyl, dodecyl, hexadecyl, octadecyl, etc.,aryl group having 6 to 15 carbon atoms, e.g., 
phenyl, tolyl, napthyl, aralkylene group having 7 to 18 carbon atoms, e.g., benzyl, 
phenethyl When in 1 compound atleast two alkyl groups are present, both the rings can 
bonded together to form a ring.] 
[0034] 

The phosphorous compound represented by formula (3) are triphenyl phosphite, 
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trisnonylphenyl phosphite, tris(2,4-di-tert-butylphenyl)phosphite, tridecyl phosphite, 
trioctyl phosphite,triocta decyl phosphite, didecyl monophenyl phosphite, di isopropyl 
monophenyl phosphite, monobutyl diphenyl phosphite, monodecyl diphenyl phosphite, 
monooctyl diphenyl phosphite, bis(2,6-di-tert-butyl-4-methylphenyl)pentaerythritol 
diphosphite, 2,2-methylene bis(4,6-di-tert-butylphenyl) pentaerythritol diphosphite, 
bis(2,4-di-tert-butylphenyl) pentaerythritol diphosphite, distearyl pentaerythritol 
diphosphite, etc. 
[0035] 

The examples of phosphorous compound represented by formula (4) are tributyl 
phosphate, trimethyl phosphate, triphenyl phosphate, triethyl phosphate, diphenyl mono 
ortho xenyl phosphate, dibutyl phosphate, dioctyl phosphate, diisopropyl phosphate, etc.. 
The examples of phosphorous compound represented by formula (5) are 
tetrakis(2,4-di-tert-butylphenyl)-4,4-diphenylene phosphonite, etc.. The examples of 
phosphorous compound represented by formula (6) are dimethyl benzene phosphonate, 
diethyl benzene phosphonate, dipropyl benzene phosphonate, etc.. 
(0036] 

Amongst these, trisnonylbutyl phosphate, tris(2,4-di-tert-butylphenyl)phosphate, 

tetrakis(2,4-di-tert-butylphenyl)-4,4-diphenylene phosphonite are preferred. 

[0037] 

An antioxidant can also be added to polycarbonate resin and polyester carbonate resin in 

order to prevent oxidation. The examples of phenol antioxidants are triethylene 

glycol-bis[3-(3-tert-butyl-5-methyl-4-hydroxyphenyl)propionate, 

l,6-hexanediol-bis[3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionate, 

pentaerythritol-tetrakis[3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionate], 

octadecyl-3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionate, 

l,3,5-trimethyl-2,4,6-tris(3,5-di-tert-butyl-4-hydroxybenzyl)benzene, N,N-hexamethylene 
bis(3,5-di-tert-butyl-4-hydroxy-hydrocynamide), 3,5-di-tert-butyl-4-hydroxy-benzyl 
phosphonate -diethylester, tris(3,5-di-tert-butyl-4-hydroxybenzyl)isocynate, 

3,9-bis[l,l-dimethyl-2-[ p 
-(3-tert-butyl-4-hydroxy-5-methylphenyl)propynyloxy]ethyl ]-2,4,8, 1 0-tetra 
oxaspiro(5,5)undecane, etc. The preferred amount of antioxidant is 0.0001 to 0.05% by 
weight with respect to above-mentioned resin. 
[0038] 

Furthermore, higher aliphatic ester of monovalent or multivalent alcohol can be added to 

polycarbonate resin and polyester carbonate resin. 

[0039] 
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As higher aliphatic ester, partial ester or ester of monovalent or multivalent alcohol having 
1 to 20 carbon atoms and saturated aliphatic acid with 10 to 30 carbon atoms are 
preferred. The examples of partial ester or ester of monovalent or multivalent alcohol and 
saturated aliphatic acid are monoglycidyl stearate, monosorbitate stearate, monoglycidyl 
behenic acid, pentaerythritol monostearate, pentaerythritol tetrastearate, propylene glycol 
monostearate, stearyl stearate, palmityl palmitate, butyl stearate, methyl laurete, 
isopropyl palmitate, 2-ethylhexyl stearate, etc.. Among these, monoglycidyl stearate, and 
pentaerythritol tetrastearate are preferred. 
[0040] 

The amount of alcohol and saturated aliphatic acid is 0.01 to 2% of weight, preferably 
0.015 to 0.5% by weight, most preferred 0.02 to 0.2% by weight with respect to above 
mentioned resin. If the amount is in above-mentioned range, it excels in mold release 
characteristics, and further mold release agent is migrated and adhered on metal surface. 
[0041] 

Moreover, various additive agents, e.g., optical stabilizer, colorant, antistatic agent, 
lubricant, filler, etc. , other polycarbonate resin or other plasticizer resin can also be added 
to polycarbonate resin and polyester carbonate resin in the range that does not impair the 
objective of the invention. 
[0042] 

As the method of preparing film from polycarbonate resin and polyester carbonate resin, 
the method with no optical defects and uniform thickness, e.g, gel, spit, fish eye, scratch, 
etc. are preferred. For example, solvent cast method, melt extrusion method, calendar 
method, etc. are given. Among these, it is better to adopt casting method from solution in 
order to have high uniformity in the film. The casting method is, generally, extrusion of 
solution from dye, doctor knife method is preferably used. As solution, organic solvent, 
e.g., methylene chloride, chloroform, toluene, dimethyl formamide, N-methyl pyrrolidone, 
etc.. These can be used independently, or in combination. Since liquid crystal display film 
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is a thin film, highly concentrated solution of strength atleast 15% by weight , preferably 

atleast 20% by weight, is used. 
[0043] 

The film thickness is selected as per the requirement, preferably it is 50 to 500 urn, most 
preferred 80 to 300 urn. In this range, high retardation is obtained based on flexibility 
anisotropy in phase difference film, moreover, inflexible film is obtained. Furthermore, 
easy film preparation is required. Furthermore, in phase difference film, it is easy to obtain 
target retardation with sufficient accuracy by extension. 
[0044] 

In order to use the obtained film as phase difference film, the phase difference film 
possessing optimum double refraction characteristics should be atleast stretched along 
one axis. As an method of stretching along one axis, horizontal stretch by Tenta method, 
horizontal stretch in between the rolls, rolling in between the rolls, etc., any of the method 
can be used. 
[0045] 

The extension temperature used should be atleast glass transition temperature (T g ) - 50°C 
of the resin, less than (T g ) + 20°C, preferably(T g ) - 30°C, less than (T g ) + 10°C. If 
extension takes place at the above mentioned range, uniform alignment is preferred 
without freezing the movement of polymer molecules, furthermore, when the movement 
of polymer molecules is moderate, relaxation of alignment is difficult to occur, and 
desired orientation can be obtained easily by controlling the orientation. 
[0046] 

Moreover, extension parameter can be selected as per the dimensions of retardation of 
the film. This value also depends on extension temperature and film thinness. Generally, 
in thin films, the extension parameter is small, but it should be large in case of thick film. 
The retardation value of phase difference substrate used in STN type liquid crystal display 
is, generally, 100 to 1200 nm, preferably 150 to 650 nm. Furthermore, the amplitude of 
retardation is preferred to be lass than 10%, preferably less than 5%. If the amplitude of 
retardation becomes very high, deviation of color reparation occurs, and leads to 
inconsistent color. 
[0047] 

After a phase difference film forms transparent electrode for liquid crystal display, which 
uses barrier film and indium, tin oxide as target, it is laminated on the deflection plate, 
and is preferably used as a complex deflection plate. The complex deflection plate 
is,generally, formed by pasting together single or multiple layers of optical axis of 
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deflection plate and optical axis of phase difference film in the range of 40 to 50°. This 
complex deflection plate excels in heat resistance, durability, and has characteristic of less 
retardation with passage of time. 
[0048] 

The value K is specified by the product of film thickness t (nm) and absolute value of 
difference of refractive index nz of depth and average value of refractive indexes nx and 
ny of in-plane direction. 
K = /(nx +ny)2-nz)/xt 

If K value becomes large, the display used in case of liquid crystal display data appears 

blurred, therefore, it is preferred to be less than 120. 

[0049] 

Moreover, by arranging the above mentioned phase difference film between the apparent 
side of deflection plate and liquid crystal cell, the liquid crystal display panel that has 
arranged the deflection plate on one or both sides of liquid crystal cell, can form the liquid 
crystal display panel of monochrome display which fades the color by double refraction of 
liquid crystal, and can form a full color liquid crystal display panel by putting a color mask 
of 3 colors of RGB on the liquid crystal display for monochrome display 
[0050] 

The film obtained from polycarbonate resin or polyester carbonate resin, when used as 
optical film, excels in transparency, hue, and heat resistance, and also in liquid display. 
The film can suitably be used as optical film, e.g., liquid crystal display or liquid crystal 
substrate along with transparent electrically conductive film or polarized substrate, as gas 
barrier film, solvent resistant film are attached on both the sides of the obtained film. 
Specifically, it can be used in pocket bell, mobile phone, handy terminal, various display 
data, etc.. 
[0051] 

[Embodiment(s)] 

The invention can be explained with the help of following embodiments. In the 
embodiments "parts" represents "parts by weight" and "%" indicates "% by weight". The 
evaluations were done as follows. 

(1) Limiting viscosity; It was measured at 20°C after dissolving polymer in methylene 
chloride . 

(2) Glass transition temperature (T g ): It was measured by 910 type DSC (Dupont 
product). 

(3) Tensile elongation strength, tensile elongation point: The tensile elongation 
strength and tensile elongation point of 0.1 mm thick film was measured by 
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Tensiron universal testing machine. 

(4) b value of film: The value of 0.1 mm thick film was measured by Hitachi U-3000 
optical photometer by light source C. 

(5) Total light transmittance: It was measured in accordance with ASTM D-1003 by 
Nippon Denshoku sigma 80. 

[0052] 

[Embodiment 1) 

38 parts pyridine and 360 parts methylene chloride was put in the reactor equipped with 
thermometer, stirrer, and drop funnel. In this, 48.4 parts 9,9-bis[4-(2-hydroxy 
ethoxy)phenyl] fluorine (abbreviated as "BHEPF") was melted, and 9.6 parts of phosgene 
was blown for 25 mins. while stirring at 15 to 25°C. At the same time, 10.4 parts (30 mol% 
with respect to total mole of dihydroxy component and dicarboxylic component) 
terephthalate chloride, and 0.54 parts p-tert-butylphenol was dissolved in 100 parts of 
methylene chloride and was dripped. After the complete blowing of phosgene, it was 
stirred for 1 hr at 28 to 33°C, and reaction was completed. After the completion of the 
reaction, the product was diluted by methylene chloride, after washing it with water, 
hydrochloric acid acidity was washed with water, electrical conductivity of water phase 
was almost same as ion exchange water, methylene chloride phase was concentrated, 
and polyester carbonate resin concentration of 20% of the solution was obtained (polymer 
yield 95%) after evaporation. The proportion of ester group of polymer was 59 mol% (ester 
group and carbonate group was total 100 mol%), limiting viscosity was 0.474, and T g was 
162°C. 
[0053] 

Polycarbonate solution was removed from T die at 20°C, spread over the stainless board, 
methylene chloride was evaporated while increasing the temperature, peeled off from 
stainless board, and further a film of thickness 100 [im was obtained after removing 
methylene chloride. The casting film was good, b value of the film was 0.5, total light 
transmittance was 90%, elongation strength was 78.4 Mpa, tensile elongation elasticity 
was 20%. Subsequently, the film was stretched 100% monoaxially at 160°C by Tenta 
method. 
[0054] 

[Embodiment 2] 

24.2 parts (50 mol% with respect to total mol of dihydroxy component) BHEPF, 13.6 
parts(50 moI% with respect to total mol of dihydroxy component) bisphenol A, 8.2 parts 
(25 moI% with respect to total mol of dihydroxy and dicarboxylic acid components) 
dimethyl terephthalate, 1 .7 parts (25 mol% with respect to total mol of dihydroxy and 
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dicarboxylic acid components) dimethyl isophthalate, and 20.8 parts diphenyl carbonate 
were inserted in the stainless reactor equipped with stirrer. To this, 6 x 10-5 parts of 
catalyst tetrabutoxy titanium was added, and removal of methanol and phenol was 
carried out at 200 to 220°C. After the complete removal, 1 nl trimethyl phosphoric acid and 
0.1 ml 0.5% geranium oxide solution was added, the temperature was increase slowly to 
260 to 280°C and decompression was raised to 13.3Pa. After achieving the suitable melt 
viscosity, the reaction was stopped, and 46.4 parts polyester carbonate (97% yield) was 
obtained. The proportion of ester group of polymer was 58 mol% (ester group and 
carbonate group was total 100 mol%), limiting viscosity was 0.457, and T g was 155°C. 100 [i 
m thick film was obtained from polycarbonate solution same as embodiment 1. The 
casting film was good, and total light transmittance was 90%. Susequently, the film was 
stretched 100% monoaxailly at 155°C by Tenta method □ After making it liquid crystal 
display as embodiment 1 , clear full color display was obtained with wide angles. 
[0055] 

[Embodiments] 

Using apparatus of embodiment 2, 439 parts BHEPF, 214 parts diphenyl carbonate and 9.1 
x 10 3 parts tetramethyl ammonium hydroxide was inserted, and was melted at 140°C after 
nitrogen substitution. After 30 mins of stirring, the temperature was raised to 180°C, the 
reaction was carried out at decompression 1.33 x 10 4 Pa and product phenol was 
extracted. After that, the temperature was increased to 200°C, pressure was reduced 
slowly, phenol was extracted at 6.67 x 10 3 Pa and reaction was carried out for 30 mins. 
furthermore, at 220 to 260°C, pressure was reduced to 1.33xl0 2 Pa, finally after carrying 
out reaction for 1 hr at 1.33xl0 2 Pa, 1.2 x 10 2 parts end capping agent bis(2-methoxy 
carbonylphenyl)carbonate was added. After stirring for 30 mins at 260°C, 1.33 x 10 2 Pa, 1.2 
x 10" 2 parts dodecylbenzene sulfonate tetrabutyl phosphonium was added and again 
stirred nad reaction was completed (polymer yield 99%). The limiting viscosity of polymer 
was 1.15, and T g was 145°C. 100 ^m thick film was obtained from methylene chloride 
solution of polymer same as embodiment 1. The casting film was good, and total light 
transmittance was 90%. Subsequently, the film was stretched 100% monoaxially at 145°C 
by Tenta methodDAfter making it liquid crystal display as embodiment 1, clear full color 
display was obtained with wide angles. 
[0056] 

[Embodiment 4] 

Using apparatus of embodiment 2, 219 parts BHEPF(50 mol% of total dihydroxy 
component), 114 parts (50 mol% of total dihydroxy component) bisphenol A, 218 parts 
diphenyl carbonate, 9.1 x 10" 3 parts tetramethyl ammonium hydroxide, and 4.0 x 10* 4 parts 
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caustic soda were inserted, the reaction was carried out same as embodiment 3, and 
polymer was obtained (polymer yield 99%). The limiting viscosity of polymer was 1.09, 
and T g was 147°C. 100 thick film was obtained from methylene chloride solution of 
polymer same as embodiment 1. Subsequently, the film was stretched 100% monoaxially 
at 147°C by Tenta methodDAfter making it liquid crystal display as embodiment 1 , clear full 
color display was obtained with wide angles. 
[0057] 

[Comparative Example 1 ] 

Using apparatus of embodiment 1, 89 parts 25% caustic soda, 464 parts ion exchange 
water, 0.14 parts hydrosulfide, 71 parts bisphenol A, 173.4 parts methylene chloride were 
added and stirred. The reaction was carried out after blowing 34.4 parts phosgene at 20 to 
25°C After the complete blowing of phosgene, 5.3 parts 48.5% caustic soda solution, 0.75 
parts p-tert-butylphenol was added, emulsified, and reaction was completed after stirring 
for 4 hrs. After the completion of the reaction, it was diluted by 400 parts of methylene 
chloride, washed repeatedly with ion exchange water, methylene chloride layer was 
separated after purification, and polycarbonate solution of 20% concentration (polymer 
yield 98%) was obtained by evaporating and concentrated methylene chloride, after 
evaporation. The limiting viscosity was 0.812, and T g was 154°C. 100 jim thick film was 
obtained from methylene chloride solution of polymer same as embodiment 1. 
Subsequently, the film was stretched 100% monoaxially at 154°C by Tenta methodDAfter 
making it liquid crystal display as embodiment 1 , clear full color display was obtained 
with small angle. In case of black display, color is there, but comparatively contrast would 
be weak, and visibility is also affected. 
[0058] 

[Result of the Invention] 

An optical film obtained by the invention has outstanding transparency, hue and heat 
resistance, and liquid crystal display. It is suitably used for liquid crystal display film 
material, e.g., plastic cell board, phase difference film, etc.. 
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